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AUTOMOBILE FRAME AND STRUCTURAL
: MEMBER

Robert H. Maddock, Lakewood, Ohio, assignor {o
The Midland Sieel Products Company, Cleve-
land, Okio, a corporation of Ghio

Application April 1, 1938, Serial No. 199,468
7 Claims. (Cl. 280—166)

This invention reiates to new and useful im- Fig. 18 is a vertical transverse section of the
provements in automobile frames and structural same taken on the lines 18—18 of Fig. 17,
membpers. Fig. 19 is an enlarged perspective fragmentary

An important cbject of the invention is to gen-  view of another form of the X-shaped cross mem-

S erally improve frame construction in rigidity and  ber, 5
weight and also to simplify the construction of __ Fig. 20 is.a transverse vertical section through
the X-shaped cross member, at the same time the same taken on the line 20—26 of Fig. 19,
affording a much stronger member than has been Fig. 21 is a horizontal section of the X-shaped
used heretofore and which can be economically cross member shown in Fig. 18,

10 manufactured. Referring now more specifically to the drawings, 10

The present X-shaped cross members used in  the numeral | designates a pair of longitudinally
automobile frames, are provided with propeller . extending side rails of inwardly opening channel
shaft clearance usually in the form of a central shaped section connected at their forward ends
opening through the member, which weakens it by forward cross member 2, and at their rear
to some degree and the preferred embodiment of ends by suitable cross members 3. These side 15
this invention employs a closed hollow section rails are connected at points intermediate their
both above and below the intersection to increase ends by an X-shaped cross member 4 located ab
its strength at this point. approximately the center of the frame. Al four
Another object is to provide various braced arms 52, §3, T2 and 83 of the X-shaped member
20 constructions for the intersection of the arms of -are of channel-shaped cross section and are con- 20
X-shaped members which are formed primarily hected to their respective side railg by extending
into hollow section by the arms of the member into the channels thereof and having their webs
itself to reduce weight and increase rigidity. brovided with a pair of spaced longitudinal pro-
A further object is to employ certain parts of Jections orkeys 8 adapted to extend through aper-

25. the automobile frame to replace separate fasten-  tures in the webs of the side rails to be fused or 25

1

(2]

ings for connecting various adjuncts thereto. welded to the edges of these apertures.

Other objects and advantages of the invention =~ The portions of the side rails between the for -
will become apparent during the course of the Ward cross member 2 and the forward_ ends of
following description. the X-shaped cross member are formed into hol-

low box section in various ways as shown in Figs, 30
5 to 13 inclusive. This is accomplished primarily
by a channel-shaped sub-rail {§ arranged with
its channel facing that of the side rails and hav-
ing its forward ends secured to the forward Cross

30  In the accompanying drawings forming a part
of the description and wherein like numerals are
employed to designate like parts throughout the
several views,

Fig. 1is a sub-plan of an automobile frame em-

35 ; ; . member 2 and its rear end curved inwardly to 35
bogirmg ?healléxilgrmi'edagior;lstrfuctzgon, overlap and be secured to the forward arm of the
18. 2 1s © e.evation of the same, X-shaped cross member. In the form shown in
_ Flg. 3 is an enlarged fragmentary plan of an Figs. 5 and 6, the ends of the fanges of the sub-
improved form of body bracket applied to the side rails are turned inwardly toward one another as
40- rails, at 11 to be riveted to the web of the side rail by 49

Fig. 4 is a side elevation of the same, means of the rivets {2. The web of the sub-rail is

. Flgs. 5, 7, 9 and 12 lnCluSlVe a.r-e transverse Sec~ provjded with apertures i3 dj_rect]y oppos;'te the
tlons of the same taken on the line 5—5 showing yivets for the insertion of a suitable riveting ool
various means for connecting complementary for heading the rivets inside of the closed hox

45 DParts of the frame, and Figures 6, 8, 10, 11 and 13 section. The sub-rail {8 in Figs. 7 and 8 has its 45

are elevations of the same, flanges i4 provided at spaced intervals with weld-
Fig. 14 is an enlarged perspective fragmentary ing projections i5 which extend through stag-
view of one form of X-shaped cross member em- gered apertures in the web of the side rail for

ployed in the same, welding directly therefo. In Figs. 9 and 10, the
50: Fig. 15 is a horizontal section of the same, sub-rail {8 has the usual channel flanges nested 50

Fig. 16 is a vertical transverse section taken on  wibthin those of the side rail | and riveted thereto

the line {6—I18 of Fig, 14, as at 16, In this instance, the web of the sub=-

Fig. 17 is an enlarged fragmentary perspective rail is provided with an enlarged elongated aper-~
view of another form of the X-shaped cross mem- . ture i7 at its neutral axis to facilitate the inser-
56 ber, tion of a suitable riveting tool inside of the hol- &5.




10

15

20

25

30

35

40

45

50

55

60

65

70

75

2

low rail. In Figs. 11 to 13 inclusive, the flanges of
the side rail are provided at spaced intervals with
staggered apertured lugs I8 to cooperate with
similar lugs 19 pressed out of the web of the sub-
rail 10 and extending in the same plane with the
flanges of the sub-rail for registration with the
lugs 18 whereby rivets 28 may be set in these reg-
istering lugs to fasten the sub-rail to the main
rail,

A very simple and inexpensive body bracket
for fastening the body to the frame is illustrated
in Figs. 3 and 4 and comprises 2 flat metal plate
2| having a pair of side wings 22 struck down
therefrom. The inner edges of the plate 21 is
provided with angular claw-like projections 23
which are adapted to hook into apertures in the
upper flange of the side rail and cause the brack~
et to swing downwardly until welding projec~
tions 24 on the inner edges of the wings 22 pass
through apertures in the web of the side rail.
A welding torch can then be applied inside of the
channel of the rails to melt down the projections
23 and 24 and weld them to the side rails. Any
number of these body brackets may be employed
in fastening the body to the frame.

Step hangers 25 in the form of channel-shaped
strips are located to bridge the crotch between
the side rails and the X-member arms and are
fastened thereto so that their outer ends extend
outwardly for the attachment of the usual run-
ning board. Directly behind the rear step hang-
ers are located inverted U-shaped spring hangers
26 which are secured to the bottom flange of the
side rail and have lateral projections 21 which
are suitably fastened to the sides of the rear step
hangers 25.

The X-shaped member 4 shown in Figs. 17 and
18 is composed of the four channel-shaped arms
5, 6, T and 8 and a pair of U-shaped stampings
29 and 80 which are flash welded in edge to
edge relation along the lines 8f. Each stamping
is provided with four L-shaped angular exten-
sions 32 which are secured to the flanges of the
X-member arms by means of the rivets 33. It
will be noted that the four arms of the X-mem-
ber have their channels facing the channels
formed by two complementary angular exten-
sions of the stampings 20 and 28 to form hollow
box-like sections, which form the intersection in-
to a closed box section structure with diagonally
arranged arms in longitudinal alignment, The
web of each X-member arm adjacent the inter-
section is provided with an opening 34, the edges
of which are flanged to provide the inter-section
of the X-member with propeller shaft clearance.
In all embodiments of the X-members are shown,
the inner ends of the arms 5, §, 7 and 8 are ver-
tically enlarged where they form the intersection
as best appreciated from Fig. 2, to form a cord
like beam.

In Figs. 14, 15 and 16, no separate stampings or
gusset plates are employed in the formation of
the intersection and each pair of diagonally dis-
posed or aligned arms such as §* and 1= or 62
and 8* have their inner ends vertically enlarged
and arranged in overlapping, nested relation with
the channels thereof facing each other to form
such ends into hollow box-like intersection mem-
pers. In other words, each pair of diagonally dis-
posed arms, in effect, constitutes cne arm, so
that the X-shaped member may be sald to be
composed of a pair of intersecting arms which
cross each other in cruciform relation. Thus,
referring specifically to Fig. 14, it will be clear
that the X-member may be said to comprise a
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pair of intersecting arms, each having a hollow
closed medial portion of vertically enlarged di-
mensions, one of such arms being of slightly
greater depth than the other for extension of
the other arm therethrough in forming the inter-
section. The hollow box formation member of
the arms 5% and Te is provided with an opening
35 of a shape to snugly receive the medial box
formation portion of the arms 62 and 8* for weld-
ing to the edges thereof. The web of each of
the arms 5%, 63, 72 and 82 is provided with a
laterally embossed web portion designated by a
numeral corresponding to its respective arm with
a small letter b added. Thus, the web portion
b overlaps the web portion 1° and the web por-
tion 5° overlaps the web portion 8> of the arm
gs. This additionally opens up the web for the
extension of one member through the other, and
to further open the web portions, the web of
each arm is provided with an opening 36 having
the edges 37T thereof remote from the intersection
ceflected inwardly of its respective channel to
provide the X-shaped member with propeller
shaft clearance. The web portions 5, €, Tb and
gb are all welded or otherwise suitably secured
together in overlapping relationship shown in
Fig. 15 to integrate the arms of the X-shaped
member and to form s very rigid and torsionally
st member. As seen in Fig. 16, the flanges of
the arm 82 are overlapped by the flanges of arm
52 and may be suitably secured together with
rivets, welding or other suitable fastenings.
The preferred form of X-shaped member
shown in Figs. 19 to 21, provides an opening
through the intersection member bounded all
around with a closed box-shaped section, and in
effect provides the X-shaped member with four
upper hollow closed section arms and four lower
nollow closed section arms. In this instance, the
x-member is also composed of the four separate
arms 5¢, 6¢, 7¢ and 8¢ which are arranged so that
the aligned arms are nested in opposed relation-
ship to form the intersection with a closed box-
like formation designated by the numeral 38 for
the arms 5¢ and 7¢ and the numeral 39 formed
by the arms 6¢ and 8°. The free edge of the web
of each section is turned inwardly toward the
web of the cooperating arm as at 40 for strength-
ening purposes. These box formation members
of the arms have their medial portions vertically
enlarged in cord-like form, as in the preceding
modification, and also are each provided with
an enlarged opening 41 formed by pressing an
opening in the web of each arm and providing
the margin of the opening with an inwardly ex-
tending flange 42 which is welded in overlapping
relation to the corresponding flange of the com-
plementary channel. This forms a complete box
section for all four arms defining the opening
through the intersection, and, as will be appre-
ciated, provide a completely closed tubular sec-
tion above and below the opening in the inter-
section. The webs of the arms 5¢ and 1¢ are pro-
vided with registering notches 43 through which
the box-like member 39 of the other complemen-
tary arm extends to form the cruciform member.
At all points of contact between the box forma-
tion members, they are welded or otherwise suit-
ably fastened together to form a highly rigid
and exceptionally light form of X-shaped mem-
ber. It will be appreciated, of course, that the
enlarged openings 41 in the box formation mem-
bers provide sufficient propeller shaft clearance
when used for automobile frames, but it is to be
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understood that I do not desire to limit these
X-shaped members to their use in such frames.

It is to be undersfood that various changes in
the size, shape and arrangement of parts may be
resorted to without departing from the spirit of
the invention or the scope of the appended
claims.

I claim: : .

1. An X-shaped member comprising a hollow
member extending through a second hollow mem-
ber and forming four upper hollow closed-sec-
tion arms and four lower hollow closed-section
arms.

2. An X-shaped member comprising two inter-
secting members having four upper hollow closed-
section arms and four lower hollow closed-section
arms, said upper arms merging into the corre-
sponding lower arms to form the two intersect-
ing members into hollow sections at opposite sides
of the intersection.

3. An X-shaped member having an intersection
composed of a pair of hollow closed section inter-
secting arms crossing each other and spaced from
another similar pair of hollow closed section arms,
and each pair of hollow closed section arms de-
fining an X-shaped structure integrated with the
other X-shaped structure at points beyond the
intersection.

4. A structural member of substantially X-
shape comprising a pair of hollow arms with ver-
tically enlarged medial portions, each arm hav-
ing an opening in its medial portion with the
edges of the openings in opposite sides of the arm
turned toward each other and secured together
to bound the opening with closed hollow sec-
tions, one arm having its medial portion extended
through the opening in the other arm and secured
thereto to form a substantially X-shaped member

3

having eight hollow arm portions defining a dou-
ble X-shaped structure.

5. An X-shaped member composed of a pair of
intersecting arms, each of which has an inter-
mediate portion formed into a vertically enlarged
hollow section having an opening bounded en-
tirely by inwardly extending abutting flanges
forming hollow closed-sections completely sur-
rounding said opening, opposite edges of one of
said openings being notched, and one of said arms
having its enlarged hollow section extending
through said notched portion of the other arm
and secured thereto. )

6. A structural member comprising a pair of
hollow arms crossing each other to form a sub-
stantially X-shaped member having an intersec-
tion, one of said arms at the intersection having
an opening, the other arm extending through said
opening and having an opening therein at its in-
tersecting portion, and the portions of said arms
defining the openings and intersecting portions
being of closed hollow section above and below
the center of the intersection and entirely across
the same. )

7. A cross bracing structure for a chassis frame
comprising a pair of intersecting struts, each of
said struts comprising two channel members dis-
posed in longitudinal alignment with their adja-
cent ends arranged with their channels facing
one another and secured together to form a box
section at the intersection, the box section of one
strut having a passage therethrough receiving
the box section of the other strut, each strut hav-
ing registering openings in spaced walls at the
intersection, and the margin of one opening in
each strut being extended toward the margin
of the registering opening in the same strut and
secured together entirely around the opening.

ROBERT H. MADDOCK,
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